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Abstract 

Background: Approximately 2/3 of Veterans admitting to Veterans Health Administration (VHA) facilities present 
>12 hours after symptom onset of acute myocardial infarction (AMI) ("late presenters"). Veterans admitted to VHA 
facilities with AMI may delay hospital presentation for different reasons compared to their general population 
counter parts. Despite the large descriptive literature on factors associated with delayed presentation in the general 
population, the literature describing these factors among the Veteran AMI population is limited. The purpose of this 
analysis is to identify predictors of late presentation in the Veteran population presenting with AMI to VHA facilities. 
Identifying predictors will help inform and target interventions for Veterans at a high risk of late presentation. 

Methods: In our cross-sectional study, we analyzed a cohort of 335 male Veterans from nine VHA facilities with 
physician diagnosed AMI between April 2005 and December 2006. We compared demographics, presentation 
characteristics, medical history, perceptions of health, and access to health care between early and late presenting 
Veterans. We used standard descriptive statistics for bivariate comparisons and multivariate logistic regression to 
identify independent predictors of late presentation. 

Results: Our cohort was an average of 64 + 10 years old and was 88% white. Sixty-eight percent of our cohort 
were late presenters. Bivariate comparisons found that fewer late presenters had attended at least some college 
or vocational school (late 53% vs. early 66%, p = 0.02). Multivariate analysis showed that presentation with 
ST-elevation myocardial infarction (STEMI) was associated with early presentation (OR = 0.4 95%CI [0.2, 0.9]) and >2 
angina episodes in the prior 24 hours (versus 0-1 episode) was associated with late presentation (OR = 7.5 95%CI 
[3.6,15.6]). 

Conclusions: A significant majority of Veterans presenting to VHA facilities with AMI were late presenters. We 
found few differences between early and late presenters. Having a STEMI was independently associated with early 
presentation and reporting >2 angina episodes in the 24 hours prior to hospital admission was independently 
associated with late presentation. These independent predictors of early and late presentation are similar to what 
has been reported for the general population. Despite these similarities to the general population, there may be 
untapped opportunities for patient education within the VHA to decrease late presentation. 
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Background 

While many institutions have successfully decreased time 
from hospital presentation to treatment for acute myocar- 
dial infarction (AMI), patient delay from symptom onset 
to hospital presentation has not decreased [1-3]. Eighteen 
percent of Medicare beneficiaries with AMI present >12 
hours after symptom onset [4]. These patients are more 
likely to have irreversible myocardial damage and less 
likely to receive reperfusion therapy [5-7]. Approximately 
2/3 of Veterans presenting to Veterans Health Adminis- 
tration (VHA) facilities with AMI present more than 
12 hours after symptom onset ("late presenters") [8,9]. 
Veteran patients with AMI differ from their general popu- 
lation counter parts in a number of ways including 
increased mental and physical comorbidity and disability 
[10]. Based on underlying population differences, predic- 
tors of late presentation in the Veteran population may be 
different compared to those reported for the general 
population. To the best of our knowledge, there have been 
no quantitative assessments of late presentation among 
Veterans. The purpose of this analysis is to identify predic- 
tors of late presentation in the Veteran population so as to 
inform and target interventions to decrease late presenta- 
tion at VHA facilities. 

Methods 

This is a cross-sectional study to determine factors 
related to time from symptom onset to hospital presen- 
tation for Veterans with AMI admitted to a national 
sample of VHA facilities. We conducted a secondary 
data analysis of Veterans enrolled in the VHA Acute 
Coronary Syndrome (ACS) Study, a prospective study of 
patients who had physician confirmed ACS and were ad- 
mitted to one of the nine participating VHA facilities be- 
tween April 2005 and December 2006 [9]. The VHA 
ACS Study sites included: four percutaneous coronary 
intervention (PCI) capable facilities (located in Portland 
OR, Denver CO, Minneapolis MN, and Durham NC); 
the four geographically closest and highest referring 
non-PCI capable facilities (located in Roseburg OR, 
Sheridan CO, Fargo ND, and Salisbury NC); and, one 
PCI capable facility to increase recruitment (located in 
Tampa FL). The VHA ACS Study was approved by all 
local Institutional Review Boards. The current study is 
an approved secondary analysis using deidentified ACS 
Study data. 

Study population 

Our analytic cohort consisted of 335 Veterans who pre- 
sented to VHA facilities with AMI and were enrolled in 
the VHA ACS Study. AMI was diagnosed by elevated 
troponin and electrocardiogram (ECG) evidence and was 
confirmed by a physician. (Figure 1). For analytic pur- 
poses, we excluded enrollees missing demographic data 



(n = 5) or time from symptom onset (n = 69). We also 
excluded the sickest Veterans based on atypical factors 
associated with presentation. These excluded Veterans 
had do not resuscitate (DNR) in their medical record 
(n = 35) or presented with one of the following concur- 
rent acute noncardiac conditions: gastrointestinal bleed, 
severe pneumonia, major trauma or fracture, stroke, ex- 
acerbation of chronic obstructive pulmonary disease 
(COPD), septic shock, cancer, coma, acute renal failure, 
ischemic bowel, intracerebral hemorrhage, pneumo- 
thorax, abdominal aortic aneurysm rupture, psychosis, 
delirium, hepatic failure/end-state cirrhosis, or decubi- 
tus ulcer (n = 59). Two female Veterans were also 
excluded based on their gender. Table 1 compares 
Veterans included in and excluded from our analytic 
cohort. Excluded Veterans were more likely to come 
in early, were significantly older and significantly more 
likely to have congestive heart failure (CHF) or dia- 
betes. (Table 1). 

Measurement and study variables 

Demographic and medical history data were abstracted 
from patient medical records at the time of enrollment by 
trained local study coordinators. Other data were collected 
in patient interviews and with self administered question- 
naires. The outcome of interest was late presentation, 
which we defined as presentation to a VHA facility 
>12 hours after the self reported time of initial symptom 
onset. We compared early and late presenting Veterans 
based on demographics including age, race, marital status, 
whether they lived alone, education, distance traveled, em- 
ployment status, and a family history of coronary artery 
disease ("Do you have a parent or sibling who suffered 
from heart disease before the age of 55 if male and 65 if fe- 
male?"). We compared hospital presentation characteris- 
tics including the number of angina episodes the Veteran 
had in the 24 hours prior to admission, and whether the 
Veteran had a discharge diagnosis of ST elevation myocar- 
dial infarction (STEMI) for this admission. We also com- 
pared whether the facility was PCI capable (tertiary 
status). Angina frequency over the prior 4 weeks was self 
reported but all of the other medical history variables were 
identified in medical chart abstraction. These include indi- 
cators of any prior invasive cardiac procedures (i.e. PCI or 
coronary artery bypass grafting (CABG)), a prior MI, CHF, 
prior stroke, diabetes, post traumatic stress disorder 
(PTSD) and alcohol or substance abuse. We indicated the 
Veteran's perception of his health based on responses to 
"How often do you think or worry that you may have a 
heart attack or die suddenly?" and access to care based on 
the ranking of difficulty in response to the question "Over- 
all, how difficult is it for you to get medical care when 
needed?" [11]. 
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Negative troponin 
n=309 



Physician determined not ACS 
n=1476 



Screened for 
VHA ACS Study 

n=3352 



Had one of the following 
concurrent acute noncardiac 

conditions at admission: 
Gl bleed; severe pneumonia; 
major trauma; stroke; 

exacerbation of COPD; 
septic shock; cancer; coma; 
acute renal failure; ischemic 

bowel; intracerebral 
hemorrhage; pneumothorax; 
abdominal aortic aneurysm 
rupture; psychosis; delirium; 

hepatic failure/end stage 
cirrhosis; or decubitus ulcer 
n=59 



Unstable angina 
n=327 



Enrolled in 
VHA ACS Study 
n=832 



AMI 

n=505 



Had DNR n=35 



Female n=2 



Analytic cohort 
n=335 



Early hospital presenters, 
<12h from symptom onset 
n=106 




Excluded for one or 
more of the following 
criteria: 
Patient refused; 
physician refused; 
patient too critical; 

patient not 
competent; patient 

does not speak 
English; patient died; 
or other 
n=735 



Missing baseline demographics 
n=5 



Missing time from symptom onset 
n=69 



Late hospital presenters, 
>12h from symptom onset 
n=229 



Figure 1 Study flow diagram of Veterans excluded from the VHA ACS Study and analytic cohort. 



For the multivariate analysis, we selected the following 
subset of these variables based on the current literature, 
indicators of cardiovascular health and prevalence 
among Veterans. Older age [12,13] as well as STEMI 
(versus NSTEMI) diagnosis [14,15] have been associated 
with later presentation in the general population and 
were included in our multivariate analysis. Veterans may 
have to travel longer to reach a VHA facility (versus a 
local hospital) and studies suggest that distance may in- 
fluence their care seeking behaviors [16]. For this reason, 
we felt that distance from the Veteran's home zip code 
to the facility was important to include despite approxi- 
mately 40% missing data. To accommodate distance, we 
created a categorical variable with a cut point at 50 miles, 
and an indicator of missing data. 

Based on the late presentation literature we included 
indicators of a history of diabetes [15,17], MI [4], and 
whether the Veteran experienced one or more episodes 
of angina daily in the prior four weeks [4] as covariates. 
The number of angina episodes in the 24 hours prior to 
hospital admission was also included as a covariate. Like 
distance, data for the number of angina episodes was 
missing for a considerable number of patients (30%), 



however we felt that it was an important indicator of the 
Veteran's symptom experience and therefore created a 
categorical variable with a missing indicator. We also 
included indicators of a history of CHF [15] or cardiac 
procedure (including PCI or CABG) [18] to estimate 
cardiovascular health prior to admission [4]. We 
included a history of PTSD and a history of alcohol or 
substance abuse in the multivariate model based on their 
high prevalence among Veterans and their potential for 
delaying presentation [19]. Finally, we included a refor- 
mulated categorical variable for access to care. We col- 
lapsed the 5 categories into 3 (not or not very difficult, 
somewhat difficult, moderately or extremely difficult) 
plus a missing indicator to avoid small cell sizes. 

Statistical analysis 

Means and standard deviations were calculated for con- 
tinuous variables and percentages were calculated for 
categorical variables. Bivariate comparisons were made 
using independent sample t tests for continuous vari- 
ables and chi squared tests for categorical variables. Bi- 
variate comparisons between Veterans included in and 
excluded from our analytic cohort are reported in Table 1 
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Table 1 Comparison of Veterans excluded from analytic cohort based on missing data, having concurrent noncardiac 
conditions or do not resuscitate order at presentation 





Included n = 335 

%(n) 


Excluded n = 170 

%(n) 


P 


Late presentation* 


68.4 (231) 


30.6 (50) 


<0.01 


Demographics 








Age 


64.4 ±10.5 (335) 


68 ±11.1 (163) 


<0.01 


Male 


100 (335) 


95.3 (162) 


0.01 


Lives alone 


29.6 (99) 


27.1 (46) 


0.56 


Attended some college/vocational 


57 (191) 


40 (68) 


<0.01 


Miles from home zip to VHA facility 


48.4 ±123 (199) 


47.5 ±71.8 (79) 


0.96 


Employment status 






<0.01 


Full time 


21.4 (67) 


10.1 (15) 




Part time 


1 3.7 (43) 


8.1 (12) 




Not employed 


64.9 (203) 


81.8 (121) 




Family history of CAD 


47.9 (146) 


50 (70) 


0.91 


Presentation characteristics 








STEMI 


18.2 (61) 


1 1 .2 (1 9) 


0.04 


Angina episodes in previous 24 h 






<0.01 


0-1 


38.5 (129) 


54.7 (93) 




>2 


30.1 (101) 


12.4 (21) 




Missing 


31.3 (105) 


32.9 (56) 




Tertiary facility 


90.1 (302) 


80.6 (137) 


0.03 


Medical History 








>1 angina episode per day over prior 4 weeks 


24.2 (81) 


20.6 (35) 


0.37 


Cardiac procedure (PCI or CABG) 


39.4 (132) 


45.3 (77) 


0.2 


Prior myocardial infarction 


38.2 (128) 


38.2 (65) 


0.99 


Prior congestive heart failure 


16.1 (54) 


30.6 (52) 


<0.01 


Prior stroke 


1 2.8 (43) 


1 2.9 (22) 


0.97 


Diabetes 


41.5 (139) 


51.8 (88) 


0.03 


PTSD 


12.2 (41) 


8.8 (15) 


0.25 


Alcohol or substance abuse 


20.2 (67) 


1 7.6 (30) 


0.53 



* Late presentation is hospital admission >12 hours after symptom onset of acute myocardial infarction. 

CAD coronary artery disease; STEMI ST elevation myocardial infarction; PCI percutaneous coronary intervention; CABG coronary artery bypass grafting; PTSD post 
traumatic stress disorder. 



and bivariate comparisons of early and late presenters 
are reported in Table 2. Independent predictors of late 
presentation were identified using a multivariate logistic 
regression model. This model included 13 covariates 
selected based on the current literature, indicators of 
cardiovascular health and prevalence among Veterans. 
Odds ratios (OR) and 95% confidence intervals (CI) 
from the covariates in the model are reported in Table 3. 
We evaluated model fit using a Pearson chi-squared 
goodness of fit test and discrimination using the area 
under the receiver operating characteristics curve 
(AUROC). All statistical comparisons use a two-tailed p 
value <0.05. Statistical analyses were conducted using 



Stata Statistical Software: Release 11. College Station, 
TX: StataCorp LP. 

Results 

The 335 male Veterans that made up our analytic cohort 
had a mean age of 64 ± 10 years and the majority were 
white (88%). Forty-nine percent were married and 44% 
had a family history of coronary artery disease (CAD). A 
quarter found obtaining healthcare when needed some- 
what or more difficult. Twelve percent of these Veterans 
had a history of PTSD and 20% had a history of alcohol 
or substance abuse. Forty-two percent had diabetes 
while 38% had a prior MI and 16% had prior CHF. 
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Table 2 Bivariate comparison of demographics, presentation characteristics, medical history and perception of health 
and access to health care between early and late presenters* 





Early n = 106 

%(n) 


Late n = 229 

%(n) 


P 


Demographics 








Age 


63.1 ±10.5 (106) 


65 ±10.4 (229) 


0.12 


White 


91.4 (96) 


85.9 (183) 


0.59 


Married 


47.2 (SO) 


49.3 (107) 


0.89 


Lives alone 


25.5 (27) 


31.4 (72) 


0.27 


Attended some college/vocationa 


66 (70) 


52.8 (121) 


0.02 


Miles from home zip to VHA facility 


55.5 ±177 (69) 


44.6 ±82.7 (130) 


0.55 


Distance traveled from home residence 






0.35 


<50 miles 


49.1 (52) 


42.8 (98) 




>50 miles 


16(17) 


14 (32) 




Missing 


34.9 (37) 


43.2 (99) 




Employed 


30.2 (32) 


33.8 (78) 


0.52 


Family history of CAD 


49.1 (52) 


43.7 (94) 


0.64 


Presentation characteristics 








STEMI 


27.4 (29) 


14(32) 


0.00 


Angina episodes in previous 24 h 






<0.01 


0-1 


68.9 (73) 


24.5 (56) 




>2 


16(17) 


36.7 (84) 




Missing 


15.1 (16) 


38.9 (89) 




Tertiary facility 


92.5 (98) 


89.1 (204) 


0.34 


Medical history 








>1 angina episode per day over prior 4 weeks 


17.9 (19) 


27.1 (62) 


0.07 


Cardiac procedure (PCI or CABG) 


41.5 (44) 


38.4 (88) 


0.59 


Prior myocardial infarction 


42.5 (45) 


36.2 (83) 


0.28 


Prior congestive heart failure 


12.3 (13) 


17.9 (41) 


0.19 


Prior stroke 


9.4 (10) 


14.4 (33) 


0.21 


Diabetes 


40.6 (43) 


41.9 (96) 


0.82 


PTSD 


10.4(11) 


13.1 (30) 


0.48 


Alcohol or substance abuse 


21.7 (23) 


1 9.2 (44) 


0.60 


Perception of health and health care 








How often do you worry about having a heart attack? 






0.83 


Never 


28.8 (30) 


29.8 (64) 




Rarely 


26 (27) 


29.3 (63) 




Occasionally 


28.8 (30) 


23.7 (51) 




Often 


12.5 (13) 


14.4 (31) 




Can't stop 


3.8 (4) 


2.8 (6) 




How difficult is it for you to get medical care when needed? 






0.67 


Not a problem 


53.8 (57) 


48.1 (104) 




Not very difficult 


1 8.9 (20) 


25.9 (56) 




Somewhat difficult 


11.3 (12) 


13.9 (30) 
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Table 2 Bivariate comparison of demographics, presentation characteristics, medical history and perception of health 
and access to health care between early and late presenters* (Continued) 

Moderately difficult 1 0.4 (1 1 ) 5.6 (12) 

Extremely difficult 2.8 (3) 5.1 (11) 

* Late presentation is hospital admission >12 hours after symptom onset of acute myocardial infarction. 

CAD coronary artery disease; STEMI ST elevation myocardial infarction; PCI percutaneous coronary intervention; CABG cardiac artery bypass graft; PTSD post 
traumatic stress disorder. 



Thirty one percent of Veterans were missing data on an- 
gina in the 24 hours prior to admission and 30% 
reported >2 episodes. As shown in Figure 2, 68% of 
Veterans presenting to the VHA facilities in the VHA 
ACS Study with AMI were late presenters. 

Late presenters were less likely to have attended some 
college or vocational training compared to early presen- 
ters (late 53% vs. early 66%, p = 0.02) and Veterans hav- 
ing a STEMI were more likely to present early (late 14% 
vs. early 27%, p = 0.003) (Table 2). Late presenting Veter- 
ans were more likely to have >2 angina episodes or to be 
missing data on angina episodes in the 24 hours prior to 
admission (>2 episodes, late 38% vs. early 16%, p < 0.01 
and missing data late 39% vs. early 15%, p < 0.01) 
(Table 2). 

We used multivariate logistic regression to adjust for 
covariates (described in Methods) to identify independ- 
ent predictors of late presentation. We found that when 
adjusting for other variables, having a STEMI signifi- 
cantly protected against late presentation (OR = 0.4 95% 
CI [0.2, 0.9]). In addition, we found that having >2 an- 
gina episodes or missing data on angina in the 24 hours 
prior to hospital admission (versus having 0-1 angina 
episodes) significantly predicted late presentation (>2 an- 
gina episodes OR = 7.5, 95%CI[3.6, 15.6] as did missing 
data OR = 7.4 95%CI[3.5, 15.8]). This model had good fit 
and moderate discrimination (Pearson goodness of fit 
statistic p > 0.05 and AUROC = 0.8). 

Discussion 

In summary, we did not find many significant differences 
between late and early presenting Veterans. Veterans 
attending some college or vocational school were more 
likely to present early, however this effect did not hold 
when adjusting for other variables. Having a STEMI was 
independently associated with presenting early and report- 
ing >2 angina episodes or missing data for the 24 hours 
prior to hospital admission were independently associated 
with presenting late. Overall, our findings were both simi- 
lar and different from what has been found to predict late 
presentation in the general population. 

Our finding that Veterans having a STEMI (vs. 
NSTEMI) were more likely to present early is consistent 
with what has been found in the general population 
[7,15]. Ting et al found that STEMI patients with the 
shortest delay times had the highest adjusted in-hospital 



mortality rates [7,17]. These findings suggest that the 
shortest delays may be an indicator of more severe 
symptoms and therefore more severe underlying disease. 
More generally, longer delays are associated with a 
decreased likelihood for reperfusion therapy and higher 
mortality rates in STEMI patients [7]. For NSTEMI 
patients, longer delays have not been associated with 
increased mortality [15]. This is encouraging given that 
82% of our analytic cohort had an NSTEMI diagnosis. 
However, because neither patients nor physicians can re- 
liably differentiate between STEMI and NSTEMI with- 
out an ECG, and symptoms can manifest very differently 
for different patients, efforts to decrease delay should be 
taken for all patients with potential AMI [15,17]. 

We also found that Veterans having >2 angina episodes 
or missing data on angina episodes in the 24 hours prior 
to admission were significantly more likely to present late. 
This finding is somewhat difficult to interpret given the 
missing data. For those patients with complete data, hav- 
ing more angina episodes in the previous 24 hours may 
simply reflect that they had been having the same symp- 
toms for longer. The association of missingness and late 
presentation may in part be based on the self reported na- 
ture of the variable. Veterans who have waited longer to 
present may be less likely to remember the frequency or 
duration of their symptoms. 

There were several factors associated with late presen- 
tation in the general population that were not associated 
with late presentation among Veterans. These included 
comorbid conditions and living alone. In a study com- 
paring Veterans with AMI to their Medicare counter- 
parts, Peterson et al. found that Veterans had a higher 
prevalence of many comorbidities including diabetes and 
stroke [10]. While comorbid conditions have been asso- 
ciated with atypical symptoms of AMI leading to 
increased delays in studies in the general population [4], 
we did not find such relationships despite Veterans' 
higher prevalence of comorbidities. This may be asso- 
ciated with our initial exclusions of Veterans with con- 
current noncardiac admission or DNR. In addition, we 
were somewhat limited in the number of covariates we 
could include in the model and were therefore not able 
to examine all potential comorbidities. 

Living alone or being single (versus married) has been 
associated with delayed presentation in the general 
population especially among men [20,21]. This is of 
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Table 3 Multivariate logistic regression predicting late presentation* among Veterans 

Predictors of late presentation (n = 297) P 
OR [95% CI] 

Demographics 

Age >65 1 .35 [0.72,2.56] 0.35 

Lives alone 1 .74 [0.9,3.34] 0.1 
Distance traveled from home residence 

<50 miles ref. 

>50 miles 0.73 [0.31,1.72] 0.47 

Missing 1 .3 [0.67,2.5] 0.44 

Attended some college/vocational 0.68 [0.35,1 .33] 0.26 
Presentation 

STEMI 0.43 [0.2,0.9] 0.03 
Angina episodes in previous 24 h 

0-1 ref 

>2 7.5 [3.6,15.6] <0.01 

Missing 7.43 [3.49,15.84] <0.01 
Medical history 

>1 angina episode per day over prior 4 weeks 1.3 [0.64,2.65] 0.47 

Prior cardiac procedure (PCI of CABG) 0.82 [0.4,1 .66] 0.57 

Prior myocardial infarction 0.55 [0.27,1 .1 1] 0.09 

Congestive heart failure 1.64 [0.65,4.14] 0.29 

Diabetes 1 .09 [0.58,2.05] 0.78 

PTSD 2.36 [0.88,6.3] 0.09 

Alcohol or substance abuse 0.76 [0.36,1 .57] 0.45 
Perception of health care 

How difficult is it for you to get medical care when needed? 

Not or not very difficult ref. 

Somewhat difficult 1.16 [0.47,2.88] 0.74 

Moderately or more difficult 0.65 [0.28,1 .54] 0.33 

Missing 0.15 [0.02,1.17] 0.07 
* Late presentation is hospital admission >12 hours after symptom onset of acute myocardial infarction. 

STEMI ST elevation myocardial infarction; PCI percutaneous coronary intervention; CABG cardiac artery bypass graft; PTSD post traumatic stress disorder; OR odds 
ratio; CI confidence interval. 

particular concern among Veterans who are predomin- increased outpatient service utilization suggests both a 
antly male and may be at a higher risk of living alone risk and a benefit for late presentation among Veterans, 
due to difficulties forming social attachments or PTSD The risk is that Veterans living alone may contact or 
based on combat experiences [22]. Other physical and present to their primary care doctor before going to the 
mental vestiges of military service such as physical dis- hospital, further delaying presentation. The benefit how- 
ability or substance abuse, may further contribute to ever is that more frequent healthcare encounters creates 
self-isolation among Veterans. An estimated quarter to a the opportunity for targeted patient education for those 
third of VHA users live alone [23]. Despite these con- at high risk of AMI. 

cerns, we did not find an association of living alone and While patient education efforts have had limited suc- 
late presentation among Veterans. This may be cess in the general population [24,25], the 2004 VHA 
explained in part by findings reported by Guzman et al. patient education intervention known as Time is Life 
that older Veterans who live alone actually have (TiL) suggests the potential for success among Veterans, 
increased outpatient service utilization suggesting that The TiL intervention asked providers to distribute edu- 
Veterans living alone may seek out social support cational materials to high risk Veterans during out- 
through health care encounters [23]. This finding of patient services. The educational materials promoted 
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Figure 2 Time from symptom onset to presentation among 
Veterans enrolled in the VHA ACS Study. 



development of a survival plan, early recognition of 
symptoms and calling an ambulance at the first sign of 
AMI. Of the 4,884 Veterans surveyed, 2,593 responded. 
Eighty-two percent of respondents said that they never 
saw the patient education materials. After reviewing the 
materials, 90% responded that they would call an ambu- 
lance if they experienced symptoms of AMI. [Personal 
communication with program director Sandra Pineros of 
the VA Puget Sound's Health Care System coordinating 
center, regarding the unpublished short communication 
"An evaluation of a patient education initiative in VHA: 
Time is Life for Heart Attack"] Thus, there is evidence 
that Veterans would be receptive to a targeted patient 
education intervention. The TiL study also illuminates a 
system failure to disseminate patient materials during 
outpatient visits. Future patient education interventions 
to decrease late presentation among Veterans must have 
effective strategies in place to avoid such system failures. 
Focused efforts on dissemination and provider buy-in 
may help avoid this pitfall with future interventions. 

Limitations 

A major limitation of our study is that our research 
questions and analysis were designed post hoc. In 
addition, we excluded patients based on several criteria 
including having a concurrent acute noncardiac condi- 
tion at admission biasing our cohort towards much 
healthier patients. The majority of those excluded were 
early presenters which may have also biased our analysis. 
In this case, early presentation may be associated with 
the noncardiac condition for which they were admitted. 
Participants missing time from symptom onset may have 
not been able to report or remember the time of symp- 
tom onset (based on poor health or length of elapsed 
time), thus excluding them may have also introduced 
significant bias. Nearly half of the Veterans in our study 



were missing information on angina within the prior 
24 hours, which may have been a significant predictor of 
delay if we had complete data. Those participants miss- 
ing this data were significantly more likely to be late pre- 
senters suggesting potential unmeasured confounding. 
Finally, the self-report nature of our outcome measure 
may have further been subject to patient recall bias. 

Conclusion 

Sixty-eight percent of Veterans presenting to VHA facil- 
ities with AMI are late presenters. We found few predic- 
tors of late presentation. In bivariate comparisons, 
attending some college or vocational school was asso- 
ciated with early presentation. In multivariate analysis 
adjusting for other predictors of late presentation, having 
a STEMI was independently associated with coming in 
early and reporting >2 angina episodes in the 24 hours 
prior to hospital admission was independently associated 
with coming in late. These predictors of late and early 
presentation are not unlike those found in the general 
population; however, Veteran's may have additional op- 
portunities for interventions focused on patient educa- 
tion if the VHA can overcome previous system failures. 
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